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-OTOScNS.-T.VE , ATES1ALS C3HTAttMG iCNlc ^ ^ 

-■-moiei as a pr.o.o.nmator. ° ye 00ra,e an,on com °'« or an an.on.c oy.Hooon.um , C n 

S Stents 4 399.209 ana 4 440 846 to ThP u«,„ r 
-c= esses ,n w „ :c „ images are ^n^^.^^S" ""ag.ng n. IMnH ana .mag.ng 

• ' ^ C ° nla,n,ng 3 *™**™^££££ \ Z ZT a L° an ; ma ^-»°-"Q agen, ^ 2 

" vector wn^ ^ SUD » eC,eC ' '° 8 Mm '"Olunng forc ' , , ,,B ° ,M " T,8Qe -"' Se ,0 

££^.=^ *0 333,, ,, 

.mage.form.ng agen, The aosorpt.on spectra o, iheJZlZ*^ a, " S 3 Cy3n - ma 9 en » or ye( .ow 
oertectty a.snnct. There s alway some degree of ove/tac n ' neS8 m,c '°««u.e S are neveT 

suostanna. Exposure cono.nonsmerefore Tus, p. co r 0 1 ted careful^" 0 " ^ 300 Sc ~« * 

it wouta be aestraoie to extend the sens.t.v.ry of the oni ° 3V0 ' d Cfoss -«°osur 9 . 
-atenats to .onger wave.engms. By extend ngTne ZSZTS^l e ° m >™<™* «sea ,n these .mag.ng 
wavelength,, the amount of overtap ,n the ^ZiZS^S.^!^™"*"™ com P°"<'°n* to long.? 
of cross-exposure can oe reduced. I, wouta Pe parSi conc <"™"a"< 'nc.aence 
sensmvmes to seiec.eo wavelength bands throuanou nZ £.1 , * """Positions could be designed w,m 

Oro„ 0e a V1S10I8 llQm . sensl „ ve ^ ZSl^^^Z^™ 0 '° SmC8 

ana w.tnout .mage processing. exposed Py direct reftect.on or transm.ss.on .mag.ng 

Itne .on, c oye, ,on,caily Ponded to a reac ,ve ™m Jl^ m V? 1 ? ma * °' a v,s,ole "9"' aosoroer 

«c..«,on of me ay. the counter ,on aoS' an e^c ron ,o or accC in" ', S reaC " V9 ,h9 sen " «™ 
electron transfer process generates raaicais capao e "« ?ni, annl ^1 ^ "° m m " e,c,,afl a ** T »<* 
The mecnamsm whereoy the compounds aPsoro enerov 1« '"2 p0 *"" e "™™ °< a monomer. 

IZTrlV,™ UDon exposure ,o 3c,,n * ™ a ° SiZ2n?.K?S 17 ra , 0,ca,s ,s no * 9n,ife,y c,aa ' » ■» 

electron from or oonates an electron to the counter Ton For a 3 Sm9,t S,a,e ,n wn,cfl " accepts an 

"ustrateo Oy the fo.iow.ng equat.on ° °' 3 Ca " 0mc "V*"*™ an.on compouna. th.s ea r loe 

3R 0-_o * 8R 4 * 

2?^"^^s-jrs^r^»-- - . 

en,c.en, e.ectron transfer v.a the „ngie, state in soTul^f T 6 '° n,C com "°" n as exoer.«nc 0 a vorv 
:ne counter ,on and the Oye ,s Oei.evea o p ovl favofaoie ZaxTJ^T C ° mD ° Und - " gW ' on ' c 

^on*do n r a tT.Mo^ ""P—. -M- as .n,„ a ,or S in me oresenl 

ana counter ,on pecome cj s SSI ,^,^'1':. ^ , » ^« l8 ^9 wctron transfer me o y e 

The ,on,c compounds used ,n^he ore " n ° n ' r3nS ' er 0008 no1 occur 

encountered ,n other pnx>ioViihI ,»^, V T ^ di " er8m man ,he co,,,s,on S^erated soeces 
eKopiexe, and/or contact on paVs^See fo" ex^ C O 0 1 'e S T a C0fflP ' ei,e . S Wh,Cn y,e,a -"unter compie, s 

^'^rc^r" 0166 ^^ ana Tufro N,cno,as j 

,no,opo"me^ ^SLSTS .IST^ - °» - are oresen, „ lh . 

F ^^^^c 0 n^"Z^^^T am ' com »°™ a - ™ not as a d.ssoc.ated .on ol" 
-a,er,a.s ana composes conta^ng "S l^S^^^r A "* ,,WM ^^^ 
oresen, ,n the pnotosensmve ma.enals ofm« ^presennn?-^ com0,ei,es essent.a.iy a .l of the sens.ne.ng flye 
"un.er ,on °' ,f,e Dresen « '"vent.on pr.or to exposure .» .omcaily oonaea to the tne 
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anc oreferaory at feast accut 0 3= j wnue :nese amounts are nc: rara- -ev are «.- S i,n. « ~ 

normarly lower so.uOl.ty ol -cn.c rr.a.er.ats ,n oo.ar sorven.s wn,. e ire comoounos aVe's-^,; ;; aS!Cer,n * :ne 

counter ,on oo no. d.ssoc.a.e ,n soiunon They reman «n,ca.., ocncec n ™ cn c,n« ^ 

. m dye-sens.taed onotooorymenzaoie ccmoos.ncns. visum ngni ,s acsorcea ,» a t L . 
apsorpt.on band, tne dye „ rased to „s exoted e.ec.romc s,a?. « *e ^2 ioT. 0 ""'? 

second. oepenomg upon tne nature .smg.e, or tr.o.et. cf tne exceo state. cliL ^ZVS^° ' 
•n tne form of an electron must De transferred to or from tne ave moiecui* ?" aDsorDea en "*3y 

■nu.ator systems, mis transfer „ o.nus.on conucJ^^^^ZT^VS^ 
moiecute .n tne composition wmch quenches tne ove ana aenera.p, » , 7? icmaei w.tn another 

transfer ,s no, diffusion tcoH.s.on.'on.ro^d 1.^, ^"w^^^r™"-"" 
rates, .n terms of S.ern-Volmer Kmet.cs. tn,s means me quencmng cons an. S3 tne ^T^J™' 0 ''" 
men io'» and. more particular*, greater man 10'* have oeen aBt.fv.fl Til, y ' s greaier 

rates, electron transfer can occur througn me s.ng'e, state ' '° n ' e comoounas A < «»«• 

Thus, the present invention provides a means for aeneratma free rart.raic t, nm 
dye and .nsodomg provides pho.ohardenao.e JLnm^^™^™" S,a,e °' an ™* 

One of the particular advantage, of us.ng ,on,c dye-counter ,on «nS^« Si.T^' , 
add.tion reactions is the aomty to select from a woe variety ot dves wn.^hTn,^? « 1 . a0,cal 
wavelength,. The absorpnon cnaractenst.cs of the comwunVare p! nopat de erm.nlo ov 1" n V T'™ 
select.ng a dye which absorbs at 400 nm or greater The se^sLTo me nnoZ . ^ V9 ' U$ ' ° y 
extended we.. ,n,o the vis.b.e range. Furthermore, compounds ! an b se'ec e^Cn cn aTe"^' ° 8 
sensitrv. to red. green and blue light w,thou. substantial cross-talk respectively 

The absorption cnarac.ens.ics o. the tnree sets of microcapsules .n a full color . 
De sufficiently d.fferen, tnat the cyan.form.ng capsules ZZTaMvnt^M^ ™ i, ™ mu " 
wavelength or over a oreoe.ermmed wavelength range lou. rZIl. 3 Dreae,e "™«* 

capsules and. .iKew.se. the magema-formmg Z yeZ ZZ^TZe " ^e ^ZT^ 
exposure respecveiy to second and m.rd wavelengths w.mout haraen.ng m Si^T"" 
haraen.ng the other of the yel.Ow-.orm.ng or magenta-.orming capsC.es ^ M^crocaosu es " a „ " °' 

C3 TLT n r g r r o$u,e amoun,s s ° as ™ ! ° «»• y 06 acn,eveo oy 

1 Z££*!^'£?££- f 50 nm 10 480 nm s ~« y can 09 •••S^^orT; , n e ge J™ 

""""""^ « a «°™"« w.m me presen, .nlent.on w'n.cn ,n 0 n e 

addl,,on po,y — b!e - -~ a -« 

absorbing ac.nic radia.ion mZ^JZ^LT TH "^T*' '° n com P° una 0ein 9 "oao.e o. 
crossing of sa, addition Z^lr ^SS > ^T ^ " 

^T^rTZLI^^ reS '° eS 3 matena. compr,s,ng a sucpor, 

^JLo^^J^^SS^TT* 00 SUrt3Ce mere °' SaKl micro "PSules conta.n.ng an 

compLvr i°r r rs^^ss - ,ree raa,ca ' aaa,,,on ° ,e - 

cofo^coZnrgT^ ~- ~— ^ * <^ - 

onotosensrtive microcaosu..* r Photosensmve m.crocapsuies on me surface tnereot. sa.o 

assoc-a,ed .herTw, h a ZS£%^™^r S ™"' n ^ ' ^ ,n1age -'— g •«•»• 

° ser 0F m 'cocaosuies navmg a magenta image-forming agent associated 
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:r.erewitn. ana a ima set of rr.irr-ira 
Senal No. 620.994. filed June 15 1984 J Sena! No. 339.917. fii e< j January 18 

ine cr 0 n;r B v 9ees ^ ,o sssr herein ey fe,e — - «™ 

ma Present .nvent.on can be represented S tJa^enelal Cmu.a j,?" 0 4 450 227 ""compound, JS!:! 



3 K ^< (i, 



wnere 0 - is a catiomc ove and R* »2 03 04 

a-Kyl. aryl. aiKary,. a.ly,. aralKyl. ail«eny.; a ,Kvnl" a Lc,!c'7n e /I!!, aen,,y " ,eC,ed ,r ° m ,h8 ^ «n Slst ,ng 0 t 
ooS , * eS '°' mpn0 ' 0redU ^ Un5 " ,Ura,8d •™«***c groups 

may De catiomc cyanme. carbocyanine. hem.cyan^e rho^. ' ayes ' More specifically, the dyes 

cat.omc. the dyes shou.d not contam groups X Z>1 ^ .? ° " omem,n « <*•»• m aod.tion , 0 t>*ng 
comp,ex poor* dark stable. Examples of vTch ^"k 0 ' aesens "'" "" wmolex or render me 

-ira?^^ 



A (id 



a = 0' 1, 2, 3, 

a = allcyl ' 

* s CS-CH, M-CH 



C <CH 3 J 2 » Or S, Se 




(III) 



so 



65 



usetnn 'me* Zle7 .n^t^ Ca "° n ' C C * an,ne «*» a '«,o S eo ,n U S . Paten, 3.495.987 shou.o oe 
Th. .orate an.on ,s des.gned sucn ,na, ,n e oora.e rad,ca, generated upon exposure to ^ ana alIer 
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For example pan.cularty preferred an,ons are tnphenyiDuiyioorate ana tnan.sv.outv.bora.e an.on, 
mey read-ty o.ssooate .o tnpnenyioorane or inanuyworw, ano a outyi racS c* Z Zl " 
tetraborate an.on does not worn we., presumably because me letraouty borate rao.ca. , s na, na "° 
row.hr accepts an e.ectron oac* from me aye « a Pack e.ec.ron i™,™™^ ™^™ 9 ™ ana " 
Lkewtse. .etrapnenyibora.e an,on ,s very poor because the pneny radical , Vol e^forC V 

Prefe.'aoiy, at least one Put not more man three of R' R* RJ and n* 7. \I 1ST eas " v ' fme0 - 

Representative examples of aryl groups represented by R'-R 4 include phenyl naohtnvi „n n ..*«., . 

As a general rule, usefullonic dye compounds must be identrfied empirically nowever oot*ntM»u...»« 
.AO - Eoi-ErM-Em (Eq. 3) 

where G Is the cnange in the Gibbs free energy. is ,„e ox.dat.on potential of the borate an.on BR P 
me reouct.on potennal of the carton* dye. and E„ y .s the energy of light used o e c h . rt n " ' S 

M»e«r ayt cam. „ mem MM „ J' c ^ mnl „J T °, ™ n ', a ,°" "° °'»*' ""*»•' < 
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(V) 



» 4 



Cs?„*r..^^^ -onic dy. cornp,,,,, 

.on,, other compound, of clonic ; p*,' "d^S^^ 

Sefcc.ed examp,., 0 f an™* dy compound, ^ ,now„ ,„ rab.e 2 X max. ca. 570 nm ,„ TMPTA,. 
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."saturated csmoouno. rrese comoounos ,nc:uoe =s ,n rr.cncmers ravn 0 ~c -r • 
unsaiuratea grouos. sucn as vinyl or aiivl orauo* ^» ~„.~«.. - * " " "° e s: "y'en«:a.-iv 

unsa.urat.on. Sucn compounds are »nZS"\£L?™ ' *™ 9 ' S! ™ 3 ' °' 0enc3n ' 
=cynycrrc alconois sucn as ..rne.nv-Zooane oen ZZn ?c? ZZl ™ memaCr '" C esIefS " 

.—ed eoo,y res.ns. Wl . or ^SciTESS c^e £ s ^4%eo^ " e, " aCry,a,e 
■nciuoe ethylene grycol diacrytate ethylene oiveoi a,™,*,^. , ye5lers - e c *eoresentai.ve eiamcies 
oemaeryinmo. .e.raacryate. Z*w^J^x£^?^ !r,me,n * ,c,orccane ™crv.a«. -TMPTa,. 
ne.aned.oM^irnetna'cryiate. ^C!^^Si^^"■' y,nn,0, ^'^Den.acrv.a.e «OPHP*,. 

«™ound .s used -n an amount of a^ ccmaosa.on. More lyo , cally . in , 

-^^^^^^^^ «- » oe Q u, t e low ana o, y gen 

J^^^ernr:^ ™ ^r^™ « 

metnyi. etnyl .sooroovl t-butvi 3 4 t,.tr»m.7Li.» — " pos,,,on "y the following grouos 
nyl. tnethytstannyl. n-butoxy n%.nfJSI mmo» ^^mmethy.gerrnany.. tnethytgermanyi. .r,m el n y ,s,an. 

n.^^Te'S.^r^ S^-' ~ - 4-cyano-N. N-d.methyta. 

3.cmoro. N .N^me«n yl an,.,ne. 4 < ^J^^.lt^SJ^^h; «-«N.N.d«,,.hy.«n.no. oenioa.e. 
metny.an.l.n,. *™t*fl*M-*nJ£X!^ ^"uoro-N.N-o,. 
4-am.no- N.N-dime.hyfan.i.ne. ^^Tn-c^^ NN.d.metny.m.oan.aaine. 
m.do-N. N^imeinyienihne etc <l'methyian,..ne. N.N.N .N •tetrame.nyi.i.4.a,an„ 1 ne. 4-aceta- 

"SEiK^^ ~ - ano ,n Cluae . 

P-t-Dutyi-N.N-dimetnytan.l.ne Oimetnyian.i.ne. N.N.2.4.6-oeniametn y ian,i,ne iPMAi and 

SSS^SSrS - — — °* we.gn, 

manner and used as a pho.ores.st or m^^^^ ^ CMtM ^ ta,mxm * c ^ nt «>^i 
eocaosutated a, descr,«,,d / US Patents * S S and ^U .STJ °° ,ymer ' ma96 °' mey can 09 
.mage-lormmg agent The latter orocessel .vn^ fV ? 6 300 USe0 ,0 con,ro1 me rel «*e of an 

.0 a 9 c«.n.c rJShS land su£c, n m, layer e *°° S,n9 ^ ph0, °"" s "- 
aC.ra.on. or ultrason, energy wnVIel Xl^S '^T ^ a CSn"S^ n " "'"'^ 
reaction with a developer 9 released ,r ° m i*e microcaosuies (or 

.HeX^^^^ U.S- Apo„ca tt on Sena, No 339 9,; „ 

=e=~ 

TKX? ^ ^aV^ «■ - « * -r m 

type o» pf.otoln.n.tor. ° 3y C ° ma,n a " '° n ' C Cye "mpouna. or mey may con,a,n a C ,« e ,en, 

"ZfS!^^ °' ,h ° ' nVem,0n 3 ,U " «** ^vs.em „ orovoed ,n 

comoos.tK,ninai ( e.s, 0 "a„2^^^^^^^ a ?° °' ue " 9,,, '"P^-e'y. The ono.osens.Nve 

oot-num co.or Daiance. lhr!£^i 1 ^!?f?? D T* "* SenS '""° By a " ' 0n ' C 0ye com °°""° For 

Such a matenal is useful "n makmo cimac, Q , n t T . a,feC ' ,ransnl, »' on °' f e"ec"on ,m a g,no. 
also useful ,n e.«„on.c Im.g jg us.ng Ser, 0 r Z^TJT'* °' f ° l0 ' pno, W , « sl ' a " Th »?«- 
Because the ,onic«iv BC o m ^ g ^. ^ 1 D ^ 9nt SOurces °' aporoonate wavelengths 

un."^ ^«2KS5^1^ ,nan 400 nm ,ney a,e co,ourea T »™<* 

compound must be cons^e^a i„^!?!^. ? 'mage-form.ng ,n the .mage areas and. thus, the color of the 

,hB C ° ,0r °' ' he "" a * e "» compound '» vsrj 

The photona'dSe cS^STa ^ onhe'or?!:' an<> "T ^ S ° me " mM D,eaCneS me COm ° ouno 

composmons of me present .nveni.on can De encapsulated .n var.ous wan formers 
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-s.r.q :ecr..-.:-. es ^r-cwn m rfte area of carscn.'ess 



... drea or c arc-eve ss - a -vp r . r - vr .„- 

^y^ef^aricn cicr.e or mor- monomers m an r c , r - LC -a u.acervanon. :r.:enac:ai c-:vmpr- 3 -~ 

:ua..iy cacsu.es »n,cn are resoons.ve , 0 c.-.ances ,r ^ ««« <ecnn,aue oe useo wn.cn = rov Ces „, ca 
'uaiur,. Because :r.e oorate tends ,o oe aoo sens! enSosl,^ V ' SC0S " y !ermS °' !fte " ao "" v * 
• eg.. ;:eaier Tan aoout 61 are preferred encaosu.at.on oroceoures concucteo at n.gner ch 

U^ — «"° -,e,,s sucn as ge.a„n,voe 

•0 ■ ocya„a,e wa.i.former, (5e e U.S. Patent No. 3914 Sine VaL 21^ °' 37s5 ' ,9 ° ,0 Han - e < «"■ 

U.S. Paten, No. 3.796.669 to K.rmtan. et alf urea- ormaJ^! ,f f 'socyanate-ooiyoi waii-tormers ,see 
matoenyoe .n wn.cn o.eopn.i.c.ty .. enhanced by 7 2 a,Mofmers - "n.cutar.y urea-resorcno.-lor 
4.087.376 ana 4 089.802 to Pons et all "an* ' ° 'esoronot (see U.S. Patent Nos. 4 001 no 

commoniy ass.gned U.S. Patem « 4 S^S52:, -IOW,yflB """^ »»«»™* c«u£l ,£ 

™<<r%?^ c-P-- - -ow o>ygen oermeao.-.ty are 

conouct.no encaosu.at.on .n sVge? " ' S ° es,ra0,e ,0 "" ' °oub.e waned caosl 0 y 

A capsule size snouid be selected wh.cn m.n.m.zes i, g nt attenuate Th» „ 
usn .n th,s .nvennon typ.caiiy ranges , ro m approx.mafeiyl ,0 25 m^n, a ame ' er °' ,he caosules 

» proves as tne capsule s.re decreases, if ^Ix^^^?^***™* ru,e ima * e 'eso.ut.or, 
me pores or tne f,ber of the suoslrafe. These wimTcnsZ^^ ' V 0eC ° m9 inac ««.0le ,n 
the suostrate. They may also fail to ruptur. .when ^woosed ^L-" * " SCre8ned ' r ° m exoosufB °Y 

these prooiems. ., ha, Been de.erm.ned U^^ZZS^'Z^™ ° lh,r rUP,UnnQ means - of 

T,r c rere%Td::^ — - an encapsulated one 

suostrate as o,scre.eorop,e.s. Suitable coa.rngsTr ,h.re^ mroughou, the coat.ng on the 

nas been ao,usted ,0 match the dispers.on r e ™ 

aicono,. po.yacryiam.de. ana acrylic ^T^S^^S^T^T^ b ' n ° 6rS 3f8 9e,a,,n ' °« 
".mou. reference .0 a d.screte capsu. 3n ° "•"""•"••on- 
"tended to .nciude the alternate of an open phase system 0060080 C ' a ' mS - * h0se ,erms *'* 

4e%r°ng e agen V r a,ena ' °' *" Br6Sen ' ~ » «" * control the .nteracon o, vanous 

^n* SSSLSS i^SSS^S^ «~ , ,he .nterna, 

P-a.n paper or a paper treated .0 enhance ' SSTJr the v S 5T?2 ma,6f ' al un ° er Df essure a 
^esno.,nterterew,.hihe.mag.ngpnotochern.s.rv ior e«m« ! n ,T 9 " ° Ve ' S 3 COlorea wnicn 
:e.r,men,a„y absorb.ng or " ™ 9 ^ 6X0,60 5,3,6 °' ini,iat0f or 

«Zt£ZX^^ -r 0 " - — 0. a oa,r c 

me ohotoharoenao.e compos.t.on « JJJ .on V« IT' 6 " ner °' Wn ' Cn ma ^ Ce encapsu.a.eo 
■ncude co.or.ess electron donat.ng i^iSZ^T' aQem 9eneri " ' heS9 ma, ^ la,s 
ci sucn color former, .nciude substamfall Tao^« ITm^ T . ' h8 a " Re <"esen,a,.ve examo.es 

actam. a su.tone. a sp.ropyraJ 71 ^V°^°» haw,n « m lhw »>«"i«ion a ttcion. a 

=,pheny,memane compos. »nfhenVc 0m pou^ .r.ry, methane compounos 

:rorTc^^ 

orJrrrnTu^^^^ « US e,u, ,n !ne 

one nyaroxy group and formaldehyde rm.,.TSr,T^r^T ^ ° r0an ' C CarD ° Xy " C 300 al ,cas > 

sat.cy.ate. z.nc 2-hydroxy naphthoic ''SZ'sTS \1« I , ' * r0 ™ ' c «"»ox y i,c ac.os sucn as *.nc sai.cyia.e. i.n 
» so.ub.e meta. sa.ts or p^^ZZS^^^,^ a ' 8 -f 3.5.dHa.me,hy.benz y) , salievlaIe . 01l 
3.737.410) such as z.nc mod.fied T oll Vohl.! 1 8S '? ( ,e a - see U S Pa,8nt N os. 3.672.935: 3.732.120 ano 
No 3.732.123. z.nc cvSoZ'T anj ^res P ,n:;T mal<le ' ,y0e reS ' n 3$ ° ,SC,0Se0 " US Pa - 

^'^^"JoSr 6e — ' " - Ohoto-sens 

^ m self-contained system* »hl Svstem| or on a seoarate developer sneei. 

a,sc 10 sea n S 5 ^ Pa7ent No TT * 3 ^ ,ayer » na "^ lhe —capsules « 

.nd, vl duaiiy encaosuiated m pn^SJiii T« C °' 0f '° rm8f a " d the C0 ' 0r deve,0Der ma v oe 
™urtr.J.. w ^ f n f "Posure bom capsule sets .magelse 

encapsulated « nen-ohS^^^^ mi ^ m * ' mag8 - A,ternat,vet ^ ^ve.ooer ,an oe 

55 re,ease developer out x^^SfS^^^^ o;ocess.ng ail developer capsu.es rupture and 

former containing capsules rupture m only me unexposed or unoer-exoosod 
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:£^rnV^ - S«. anomer a.temative :o 

The present ,nven„on „ no, neces^t T^ecTe^ 
■n tne internal onase. flamer. tn.s agent may oe oreseni ,n Tnp Aoc . ? ima 5 e -' orm,n 9 agent 1S D r eS ent 
=.naer of an ooen cnase system or ? a oTnde? or coannn " , « „ °' 3 a ' SCre ' e CaoSu,e ° r 

o=en pnase system ces.gneo sue ma Hne lao * «?« ? „? Cmo,nat,on a '^.e caosu.es or an 
-^Worming agent. EmdLmen* are ^ release a solvent , 0 r tne 

caosuie w«. or o.nder and re.easeq by .nteracZ" n 7.S £,.,n* ° r h cnfomoaen ' c ., ««o .„ a 

The most common substrate for ,r»s Lent on s a^ansoa enM.fm U ,°° n fUDtUr ' n9 me Cat5Su,es - 
atvtiooment cnaractensncs. however oaoer mav aL b?.^* tJ " " a "' SI 00,a,nin 9 un.form 

stock, or special grade oaoer ^Sl ^?' The 0a ° ef may oe a «i™ercia, ,m D ac. raw 
^ethylene .ereLhaiaVcan"? ^tZSS^SSTSX ZZ^T^ ™" » 

Synthesis Samples , and 2 respect^ ...ustrate ^lS^o,S.ir 
SYNTHESIS EXAMPLE 1 

s.aned. Stirring „ continued aoouT^ mm ttluC.'' foot he ane'lndZ" ""T ^ """^ W ' S 
resultant u salt is slightly a.r unstable. Disserve . eS 00^ Z ™ , 9 W '* h h " ane - Th,s 
vigorous st.rring. afl d aqueous solution of Wr^em^man^ ^ r TV, !°° m ' d,S "" ed wa,er an °- w " n 
.h,ck white orec.p,,ate forms. Stir Sl?Uu2^LX^^m « ^* ' '* ° 9 ' °' ,heore,ical 200 mi). a 
collected wrme soi.d w„n d.sn.ied wafer 30 " M f0 ° m ,em oera,ure - «"•" Wash 

*-or^ '-*<« '" «Y. oxvgen-iree 

soiunon of d»ro™«nan.«n.,r^"^ sl,mn 9- 1 ° equ.va.ents of a , OM 

36 hours and the dichlormeinane and exc3 h,,?-^ 9 f8aC,, ° n m "" ure s,,rre ° « ««ux for 

o. .he res.due ^ O.^ZZTol^Zlsl SSSSff? oT T? aiS, " ,a,i ° n 
Under men atmosohere. th.s o.l was d.ssorved Tdrv^™«n ?»! ,2,™* 9 ' BNMRb * K.83PPM). 
3 0 equivalent, of a 2.0M solut.on of SS^^S^ 22222^ '° ^ 3 ' ° M S0 ' U "° n and - 

and dr.ed ,0 a»ord a near ^^^^ T^&Z^SgX 
SYNTHESIS EXAMPLE 2 

Plate for abou. 30 m,n. Le. coo. to room .emperatufe men d u^^^^ T* '° W " eal 0 " 3 n °' 

resultant soi.d and wash w„h water un,„ wash.ng, are co"or e,s Suc.fon f,l e T 0 ^ T" F '" er ,he 
initiator compound by low heat (about 50' CI in a waLum ,1 , 0 dr V ness Completely cry 

Anafys* by H-NMfl indicate, ' 1 cl^^^^ 

The present invention ,s ,„us,rated .n more deta,. by the fo.lZn^'non iflt^^mpies. 
Example 1 

Capsule Preparation 

« t^StEr"* S,e6 ' 6eaker 9 an ° 24 8 9 ' S ° bU " le " e annyar,de copo.ymer ^ 

«^^££^J£? °" 3 h °* D,a ' e U " aer a " 0 — A su-oiaded. 45- p„ch. 

•XXS^J^ - - W •« -w,y $1 „ed ,n, 0 ,ne » 

ef^-nVr^^^ H JS04 . and 0 , g Ouadro. K-hydro.ypropy, 

-cSs?; zr e r me ,mema ' ° hase ,s add - — a — °<-°- - * - C on as . 

priiss.?. whr6V w c?sr«cZ^; e ho,r,, ,s use a a ,o he, ° 6r, ° 9 me ,emD — °» « 

,0 ma,ma,n m,s ,empe,a,ure ,or a 

Three batches of mtcrocapsules w^e Jrtoa^, ?o, "eP"«H>n .s cooled to room temperature 

apsuies were prepared lor use in a full color ,mag.ng sneet using the three internal « 
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pnase compositions sei forth Deiow /ntpmat p h , eft A « 

a, 420 nm. Phase 8 proves a ^SXS^SS^' Sir ^ ™ ' S — 
a cyan .mage-form.ng agen, ana a ca I10 n,c oye-oora.e an,on Smota^H J 8 ° 3n ° Phasa C «"<a,ns 
_ _ mixea . coa J a on , ^Jj^ 

internal Phase A (420 nm) 

7MPTA 35 g 
DPHPA 15 g 

3-ThenoyJ-7.dierhyia/nino coumann 15 g 

2-Mercaotooen2oxa2ole (MBO) 2.0 g 

Pen tame thyiamline (PMA) 1 0 g 

Reakt Yellow (BASF) 5.0 g 

SF-50 (Union Carbide Isocyanate) 1 67 g 

N-100(Oesmodur Potyisocyanate Resm) 3.33 g 

Internal Phase B (480 nm) 

TMPTA 35 g 
OPHPA 15 g 

^..,o D rop yt c,nnan,ov 1 ,.,. 2 . 4 ,e, ra n y<Jf o.3H. 6H. tOHMJ.penzop.ranoO. 9A,. y(jpuinola2ine ., 0 . one Q , 5 
PMA 2.0 g 

swoi?! or F ° fmer (H °" 5100 Hi ' ton 0av,s Chem,caJ Co) 80 « 

N-100 3.33 g 

internal Phase C (570 nm) 

TMPTA 50 g 
Cationic Oye Compound No. 2 0 15 a 
PMA 2.0 g ' 9 

SF a w C i°S r g FOrmer ' S * 29663 Hi,ton 0av,s C »*™* Co.) 4.0 g 
N-100 3.33 g 

Example 2 

Capsule Preparation 

WnZSS. S,ain,e " b6aker ' 1,09 W ™ and 46 • ma.e.c annyor.ae copo.ymer 

<J^X**JSS£J£? °" 3 h °' P ' aW — " — . A s.x.p.adec, 45 » pac, 

to 2000 rpm. and a JSS2^T "T^ ,he mm "° speed IS 

disposing 3.9 g melamine <n 44 gSJ? Snl " S ' 0Wly adde<J w " ,cn is "V 

until the solution clears plus 30 minuTes. -ormaraenyde solution (370/ 0) and heal mg at 60° C 

' e T=gdS^ 
■merna. phase compositions seUoX^ """" CO,or ,ma ^ sftee < ««9 me .hree 



Yellow Forming Capsules (420 nml 

TMPTA 35 g 
OPHPA 15 g 

S-Thenotf^-diethylamino coumann 15 a : 
2-Mercaptooenzoxazoie (MBOl 2.0 g 
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2.5- OiisoDfCCyianiime 1 0 g 
fleakt Yellow (BASF) 5 0 q 
N-iOOfOesmodur Pofytsocyanaie flesmj j 33 g 

Magenta Forming Caosules (550 nmj 

"MPTA 50 g 
Comoouna 8A 0.2 g 

2.6- OiisoDroDylaniline 2.0 g 

HO5100 (Magenta color precursor from Hil t0 n-Oav, s C hem,cai Co.) 12.0 g 

Cyan Forming Capsules (650 nm) , 0 

TMPTA 50 g 
Compound 11 H 0.31 g 
2.6-CMSopropytanjiine 2.0 g 

Cyan Precursor (CP-177 of Hilton-Oavis Chemical Co ) 6 g 

The three batches of microcapsuies were blended toqether and eoatori ™ * * ; * 
matenaJ in accordance with the present invention SUPPOrt t0 prov,ae an ,ma 9'"9 
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^Tm£™:Z^™:™ZZI 'Z «««« po^menzab.e or crossnn^.e 

of actinic "d«°on^^^ «*"9 caoabie 

cr^^of ^polyn,. (tt ^ 0 rero^n?.?cSS^ rMiCa ' P0, * mer '»»°" or * 

2. A photoharoenable composition according to claim 1 wherein „«, ,„ 

crye<ounter ion compound is a stable. non-trans.ent compound P ° eXP ° SUfe - Sa,d ,on,c 

-P^S^ 2 — Cye-coun,er ,on " 

4. A photohardenab.e composi'on^ 
compound is characterised in that following exposure atZZTrl^ ^T. lonic a V*-*°w"e' <on 

singte, state which is quenched by sad c3r?on com P<>und 10 light, said dye ,s excited ,0 a 

«P— - « .on,c 

= counter ion ,o said dye and the rate of said =~ » 

6. A photohardenable composition accordina to anv nre«ri tn n ^*,~s * 
cross.inKable compound ,s an •iM^-nJliS'eSS!!? ^ ^ ""V"*™"* « 

^ dSSSEST C ° mPOSi,i0n aCC ° r0in9 '° ^ PreCefl '^ ««• —em said compound „ an 

8. A photonardenable composition according to claim 7 wherem i«„„- - 
■s an arnonic dyenodonium ,on complex or an aniomc Z-O^Z^Zl^ 
^.ohardenablecom^^ 

'iS^S^T^ °' C,4im Wner6,n 53,0 Ca,,0 " ,C 8 — ""Pound ,s 
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5 5. A onotosensinve mater.al ccmoMS.ng a succon navng 0 n a surface irp rf .o. a • 
P noior.araenao.ecomoo S ,t.onaccor 0 ingtoanv 0 rece a ,ngc.a.m 6 °' 3 ' ayer °' a 

jo. A pnotosensitive maienal eomonsmg a suooon nav.ng a layer of m.crocacsu.^ „„ „ 
.hereof, sa.o rn.crocaosu.es havng an .mage-form.ng agent J^,L^ e tT a ° J n , e 
•n erna. onase .nciud.ng a pno.onaroenaoie comoos.t.on according , 'an on o c Ta m S ?? 0 14 9 

cofo^~^ J-^^^i^^ 

agent associated therewith, a second set of m.crocaosules tvJa tmt^ J^T 9 ^™* 

g^s^r ma,e "" aceo '*' ,o 20 sw ,h,e * oi!,te « '■«■ 
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